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The Illinois Department of Transportation (IDOT) has proposed the up-grading of U.S. 20(FAP 301) to a four-lane, limited-access expressway from IL 84 (northwest of Galena) in
Jo Daviess County to Bolton Road/Freeport Bypass (west of Freeport) in Stephenson
County. Much of the expressway would be constructed on new alignment and its
construction would, therefore, alter current land use patterns and some of the remaining
natural communities in the region.
As part of the process of gathering data for the preparation of an Environmental Impact
Statement for the proposed FAP 301 project by Berger & Associates, the Bureau of Design
and Environment of the IDOT requested that the Illinois Natural History Survey (INHS)
conduct environmental assessments within the project area during 1993-1994. This report
presents the results of the survey of the mammalian fauna of the FAP 301 project area.
Objectives of this survey were: 1) to determine the presence of endangered or threatened
species of mammals within the project area or identify suitable habitat for these species, and
2) to determine the species of mammals that occupy the major habitat types within the
project area. As part of this assessment, the mammalian fauna was sampled by mist netting
to capture bats and live trapping for terrestrial small mammals.
Project Area
The FAP 301 project area is approximately 72 km (45 miles) in length and covers about
19,260 ha (47,578 a) in Jo Daviess and Stephenson counties. It includes portions of the
Galena, Bellevue, Hanover, Scales Mound West, Elizabeth, Stockton, Kent, Pearl City,
and Freeport West U.S. Geological Survey 7.5' topographic quadrangles and lies within
the Wisconsin Driftless Natural Division and the Freeport Section of the Rock River Hill
Country Natural Division (Schwegman 1973). These regions are characterized by rolling
terrain and bedrock of limestone and dolomite (Schwegman 1973). The majority of the
project area (80%) consists of agricultural land. Half of the total area is planted in row
crops, but pasture and hayfields are common as well. The most common type of natural
community in the project area is upland forest which comprises 12% of the total area.
Among the other types of terrestrial habitat that occur in the project area are shrubland,
floodplain forest, tree plantation, and native grassland (including several hill prairies).
Methods
Records
Because of the secretive habits of many mammals, no body of observational records exists
comparable to that available for birds. Specimens of mammals from Illinois that occur in
museum collections have been reported by Hoffmeister (1989). Museum specimens come
from a variety of sources (e.g. scientific surveys and roadkills) and provide site-specific
distributional information on all types of mammals; however, some areas within the state
and some of the larger mammals are poorly represented in collections. The Illinois
Department of Conservation (IDOC) produces annual reports on the estimated harvests of
game animals and furbearers in the state; the data are compiled for multi-county wildlife
management units and are not site-specific. They do, however, provide general
information on the relative abundance and economic importance of these species in different
regions of the state. Bats tested for rabies by the Illinois Department of Public Health are
sent to the INHS for identification and provide additional information on the distribution of
bat species. Recent records (since 1982) of threatened and endangered species are included
in the Illinois Natural Heritage Database [INHD] (IDOC, Division of Natural Heritage).
All of these sources were consulted to gather information about mammals in Jo Daviess and
Stephenson counties.
7-2
Observation
Any mammals observed while driving or walking through the project area were recorded,
along with the type of habitat in which they occurred. Species found as roadkills were
similarly noted. At each of the small mammal sampling sites, in addition to live trapping(described below) and recording direct observations of mammals, a search was conducted
for mammal sign, e.g. scat, tracks, dens, or nests.
Mist Netting Bats
Bats were captured during the summer by mist netting at stream sites in the project area
where the branches of trees on both banks created a natural canopy above the stream
corridor. Black monofilament mist nets (38 mm mesh) which could be spread to a width of
2.2 m and ranged from 5.5 m to 12.9 m in length were used. The nets were suspended
above the stream between a pair of metal poles either 6.2 m or 9.2 m in height Nets of
equal length were stacked vertically and suspended by attaching the ends of the nets to a
rope and pulley system on each pole. Using the pulley systems, the top of the uppermost
net could be raised to a height of 6.2 m or 9.2 m and the nets could be lowered quickly to
remove bats. A detailed description of this mist-netting system is given in Gardner et at
(1989). Nets were positioned perpendicular to the stream and directly under the canopy;
when the nets were raised they blocked most of the flyway along the stream corridor. An
additional net (water set) usually was spread just above water level and adjacent to the high
net set in order to catch low-flying bats. Nets were raised at dusk (approximately 2100 h)
and checked at 10- to 15-minute intervals until midnight or later. Mist netting was
conducted on nights when environmental conditions were considered favorable for
captures, i.e. no precipitation, no bright moonlight, no strong winds, and temperatures
above 90C (Gardner et al 199 la).
The following data were recorded for each bat captured: species, sex, age class (juvenile or
adult), reproductive condition, and weight Age class was determined by the degree of
closure of the phalangeal epiphyses; juveniles (i.e. young of the year) are recognizable
because of the incomplete ossification of the epiphyses (Barbour and Davis 1969). The
reproductive condition of males was assessed by the size of the epididymides which are
covered by pigmented sheaths and located lateral to the tail Sexually mature males have
enlarged or distended epididymides which can be seen through the interfemoral membrane
(Racey 1988). Pregnant females were recognized by gently palpating the fetus through the
abdomen, and lactating and post-lactating females by examination of the teats. Weights
were determined by suspending the bats from a Pesola scale and recorded to the nearest
0.1 g. Bats were released at the capture site immediately after examination.
Small Mammal Trapping
Terrestrial small mammals were captured in Sherman live traps (8 x 9 x 23 cm) placed in
the major habitat types within the project area. At most sites a grid of 40 traps (4 rows of
10 traps) placed at approximately 10-m intervals was established. Exceptions were sites
where the size or configuration of the area made it necessary to alter the arrangement or
number of traps. Individual traps were positioned so as to increase the chance of capturing
an animal, e.g. next to a log or in a runway. Traps were baited with a mixture of rolled
oats and peanut butter and set during the late afternoon. They were checked the following
morning and left open (unset) during the day. A trapping session consisted of three
consecutive nights at each site. All trapping was conducted during the same season
(autumn). Temperature, precipitation, and the amount of moonlight can affect the activity
(and trappability) of small mammals (Call 1986), but it was not possible to control for all
environmental factors because all sites could not be trapped during the same three-day
period.
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Whenever possible, the following information was recorded for each individual captured:
species, sex, reproductive condition, and weight The sex of shrews cannot be accurately
determined by external examination. The position of the testes (either descended into the
scrotum or abdominal) was used as a general indicator of the reproductive condition of
male rodents. Females were examined for signs of pregnancy (by gentle palpation of the
abdomen) or lactation (by examination of the teats). Weights were determined with a
Pesola scale and recorded to the nearest gram. In order to determine the number of
individuals of each species captured at a site, each animal trapped on the first or second
morning of a trapping session was marked by clipping a small patch of fur on its back.
This made it possible to distinguish individuals that were re-captured from those that were
caught for the first time. After examination the animals were released at their capture
location.
Threatened and Endangered Species
Nine species of mammals are listed as threatened or endangered under the Illinois
Endangered Species Protection Act (520 ILCS 10), including two species that are also
federally endangered (U.S. Fish and Wildlife Service 1991) - the Indiana bat (Myotis
sodalis) and gray bat (Myotis grisescens). Of these nine species, the southeastern bat(Myotis austroriparius), Rafinesque's big-eared bat (Plecotus rafinesquii), golden mouse
(Ochrotomys nuttalli), marsh rice rat (Oryzomys palustris), and eastern wood rat (Neotomafloridana) have ranges in Illinois that include only the southernmost portion of the state(Herkert 1992). Illinois records for the gray bat are from west-central and southern
portions of the state; in recent years gray bats have been found only in southern Illinois
during the summer (INHD). None of these six species has the potential to occur in Jo
Daviess or Stephenson County. The remaining three listed species - the Indiana bat, state-
endangered river otter (Lutra canadensis), and state-threatened bobcat (Lynx rufus) - are
more widely distributed in Illinois and occur in the northern half of the state (Herkert
1992). Accordingly, efforts were limited to determining if any of these species occurred
within the project area by checking records and conducting field surveys.
Mist netting, as described above, conducted at stream sites within the project area during
the summers of 1993 and 1994 would have revealed the presence of Indiana bats.
Segments of the Apple and Galena rivers and all of the streams within the project area were
investigated to determine those that provided the most suitable habitat for river otters.
These waterways were then searched for river otters or their sign, e.g. tracks, slides, or
scat, as described by Murie (1954). Searches were conducted either by canoe or by
walking along the banks.
Because of the elusive nature of bobcats, the likelihood of observing these animals or their
sign is low, especially in a large area with relatively rugged terrain. Thus, field work
consisted primarily of identifying areas of suitable habitat for this species.
Results
Mist Netting Bats
Six nights of mist netting were conducted in or near the FAP 301 project area during July
and August 1993 and June 1994. A total of 92 bats representing three species was
captured (Table 1). Descriptions and results for each netting site are presented below.
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Table 1. Number of bats captured during six nights of mist netting at the FAP 301 project
area, Jo Daviess County, during July and August 1993 and June 1994
Species Common name Number of captures
Eptesicus fuscus big brown bat 3
Myotis lucifugus little brown bat 87
Pipistrellus subflavus eastern pipistrelle 2
Irish Hollow Crek (T.27N, R.2E, Sec. 20; Hanover 7.5' quadrangle; Figure 1)
On 19 July 1993, 5.5-m nets suspended between 9.2-m poles were positioned across Irish
Hollow Creek approximately 25 m downstream (east) of the Rodden Road bridge. A water
set was placed just upstream of the high net set. The creek was deeply entrenched, with
nearly vertical banks approximately 3 m high. The stream channel was 7 m wide; the water
formed a continuous pool and was 0.7 m deep at the net site. The substrate consisted of
sand and silt; the water had a relatively heavy silt load because of recent flooding. There
was a complete canopy above the creek at the net site, although a canopy was lacking above
other segments of the creek. The dominant canopy species was boxelder (Acer negundo).
The riparian vegetation was 10 m wide on the north bank and 20 m wide on the south
bank. There was a new moon on 19 July and the temperature at dusk was 210C.
Sixteen bats were captured at this site (Table 2). Individuals of three species were caught,
but the most abundant species was the little brown bat (Myotis lucifugus). All three species
showed evidence of breeding.
Table 2. Bat capture data for Irish Hollow Creek, Jo Daviess County, 19 July 1993
Species No. Age Sex Reprod.
Eptesicus fuscus 1 A F L
Myotis lucifugus 3 A F L
9 A M S
1 A M NR
Pipistrellus subflavus 1 A F PG
1 A M S
M = male, F = female, A = adult, J = juvenile
PG = pregnant, L -=lactating or post-lactating, S = sexually mature male, NR = non-reproductive
Smallpox Creek (T.27N, R.1E, Sec. 3; Bellevue 7.5' quadrangle; Figure 2)
On 22 July 1993, 9.2-m nets were suspended from 6.2-m poles and positioned across
Smallpox Creek approximately 10 m upstream (north) of the Rocky Hill Road bridge. The
stream channel was 10 m wide and the water was shallow, 0.5 m or less, at the net site.
The substrate of the creek consisted of rock. There was a strong flow of water because of
heavy rainfall, creating a continuous riffle in this portion of the creek. Water clarity was
good. Much of Smallpox Creek had no canopy above it, but this net site was selected
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because overhanging branches of trees on both banks created a low canopy (< 9 m). The
poles were placed next to the branches of two green ash (Fraxinus pennsylvanica) trees.
The banks were moderately steep and approximately 3 m high. The riparian vegetation on
the west bank was 15 m wide; beyond this band of trees were pasture and a barn. The
creek curved to the east upstream of the net side and area within the bend was wooded;
therefore, the riparian vegetation extended 40 m on the east bank. The sky was overcast on
22 July and there had been a new moon three days earlier. The air was calm and the
temperature was 220 C at dusk.
Only three bats, all female little brown bats, were captured at this site (Table 3).
Table 3. Bat capture data for Smallpox Creek, Jo Daviess County, 22 July 1993
Species No. Age Sex Reprod.
Myotis lucifugus 2 A F L
1 A F NR
M = male, F = female, A = adult, J = juvenile
PG = pregnant, L = lactating or post-lactating, S = sexually mature male, NR = non-reproductive
East E Galen River (T.28N, R. 1E, Sec. 3; Galena 7.5' quadrangle; Figure 3)
Mist netting was conducted on the East Fork of the Galena River, approximately 350 m
upstream (east) of its confluence with the Galena River, on 9 August 1993, using 6.2-m
poles and 12.9-m nets. A water set was placed just upstream of the high net set. The
channel was 15 m wide and it was filled with water at the time that the nets were set up.
The water was up to 0.7 m deep at the net site and flowing swiftly. During the day,
however, the water level dropped, exposing portions of the bottom. By the following
morning the water was only 10 m wide and 0.2 m deep, and pools and riffles alternated at
approximately 10-m intervals. The substrate consisted of rock, with some silt along the
edges of the channel Water quality appeared to be good. There was a complete canopy,
composed primarily of boxelder, above the river at the net site. On the north side of the
river a wooded terrace 20 m wide was located at the top of a very steep bank. Beyond the
terrace the ground sloped up to Buckhill Road and there was a forested hillside on the other
side of the road. The riparian vegetation on the south bank was approximately 20 m wide;
a corn field lay beyond this band of trees. The moon was at the last quarter stage and the
temperature at dusk was 230 C.
A total of 18 bats representing two species were caught at this location (Table 4). The little
brown bat was the more abundant species.
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Figure 3. Location of mist netting site on East Fork Galena River, 9 August 1993
(Galena 7.5' quadrangle)
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Table 4. Bat capture data for East Fork Galena River, Jo Daviess County, 9 August 1993
Species No. Age* Sex Reprod.
Eptesicus fuscus 1 F NR
1 M S
Myotis lucifugus 11 F NR
3 M NR
2 M S
M = male, F = female, A = adult, J = juvenile
PG = pregnant, L = lactating or post-lactating, S = sexually mature male, NR = non-reproductive
* this late in the summer it is difficult to distinguish between juveniles and adults
Yellow Creek (T.27N, R.5E, Sec. 5; Kent 7.5' quadrangle; Figure 4)
On 7 June 1994, 5.5-m nets suspended from 6.2-m poles were positioned across Yellow
Creek approximately 700 m north of U.S. 20 and 900 m west of Tiger Whip Road. A
water set was placed on the downstream side of the high net set. This segment of Yellow
Creek flows through the largest tract of forest in the eastern portion of the FAP 301 project
area. The stream channel was 7 m wide and the water shallow (0.25 m) at the net site. The
substrate consisted of rock and silt. This portion of the creek was mostly a pool, although
there was a small riffle just downstream of the net site. The banks were low (1 m high)
and gently sloping. Most of creek in this area had a nearly complete canopy. The poles
were set under the branches of a basswood (Tilia americana) on the north bank and a
boxelder on the south bank. There was an opening in the canopy 20 m downstream of the
nets; bats were observed foraging in this opening. The riparian vegetation was only 10 m
wide along the south bank, but the forest extended 500 m to the north. The sky was
completely overcast and the temperature at dusk was 180C.
The largest number of bats (34) was caught at this site, but all were little brown bats (Table
5). The large number of pregnant females indicated that the nets had probably been placed
close to a maternity roost
Table 5. Bat capture data for Yellow Creek, Jo Daviess County, 7 June 1994
Species No. Age Sex Reprod.
Myotis lucifugus 17 A F PG
16 A F NR
1 A M NR
M = male, F = female, A = adult, J = juvenile
PG = pregnant, L = lactating or post-lactating, S = sexually mature male, NR = non-reproductive
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Smallrpox e k (T.28N, R. IE, Sec.26; Scales Mound West 7.5' quadrangle; Figure 5)
Mist netting was conducted at Smallpox Creek, approximately 1 km northeast of the
U.S. 20 bridge, on 8 June 1994, using 9.2 m nets on 6.2 m poles. A water set was placed
5 m upstream of the high net set. The stream channel was 10 m wide and the water in the
pool at the net site was shallow (0.25 m). The water was clear and numerous fish,
tadpoles, and crayfish were observed in the creek. The substrate consisted of rock and silt.
There was a forested hillside with numerous rock outcrops on the west side of the creek.
The east bank was steep and 3 m high, with only a few scattered trees on top; corn field
and pasture extended to the edge of the bank on this side. Thus, there was no canopy
above most of the creek. The net site was selected because two boxelders on the east bank
formed a partial canopy above the creek at that location. The west pole of the high net set
was positioned under the branches of a basswood and a black maple (Acer nigrum). The
sky was clear, but there was little moonlight (the new moon occurred the following night).
The air was calm and the temperature was only 120C at dusk.
Twelve bats, all little brown bats, were caught at this location (Table 6). All of the females
were pregnant.
Table 6. Bat capture data for Smallpox Creek, Jo Daviess County, 8 June 1994
Species No. Age Sex Reprod.
Myotis lucifugus 4 A F PG
8 A M NR
M = male, F = female, A = adult, J = juvenile
PG = pregnant, L = lactating or post-lactating, S = sexually mature male, NR = non-reproductive
Furnace Crek (T.27N, R.2E, Sec. 23; Hanover 7.5' quadrangle; Figure 1).
On 9 June 1994, 5.5-m nets suspended between 6.2-m poles were positioned across a pool
on Furnace Creek in Long Hollow. A water set was placed next to the high net set. The
net site was located approximately 450 m north of the creek's confluence with the Apple
River. The stream channel was 7 m wide and the water was approximately 0.5 m deep at
the net site. Riffles occurred every 10 to 20 m along this portion of the creek. The
substrate was rock, but a thick layer of silt covered the bottom of the pools. There was a
closed canopy above the net site, but not above other portions of the creek. The canopy
consisted of boxelder. The west bank was very steep (4 to 5 m high) and the riparian
vegetation was 10 m wide; a corn field was located between the riparian corridor and
Georgetown Road. A steep forested hillside rose from the east side of the creek. The sky
was clear, but there was a new moon on 9 June. The air was calm and the temperature at
dusk was 16°C.
Twelve bats, all little brown bats, were captured at Furnace Creek (Table 7). Most of the
females were pregnant, an indication that a maternity roost was located in the vicinity of the
net site.
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Table 7. Bat capture data for Furnace Creek, Jo Daviess County, 9 June 1994
Species No. Age Sex Reprod.
Myotis lucifugus 6 A F PG
3 A F NR
3 A M NR
M = male, F = female, A = adult, J = juvenile
PG = pregnant, L = lactating or post-lactating, S = sexually mature male, NR = non-reproductive
Bat Records
Hoffmeister (1989) lists five species of bats that are represented by museum specimens
from Jo Daviess County and only two species that have been collected in Stephenson
County (Table 8). This includes Indiana bats that were collected in Jo Daviess County on
one occasion in 1953 (Hoffmeister 1989). Four species were captured when mist netting
was conducted at Apple River Canyon State Park in Jo Daviess County by INHS and
IDOC personnel in August 1989: big brown bat, little brown bat, northern big-eared bat,
and eastern pipistrelle (INHS/IDOC, unpublished data). The same four species have been
found hibernating in Jo Daviess County (INHS/IDOC, unpublished data). From 1965 to
1986, 31 bats from Jo Daviess and Stephenson counties that had been tested for rabies
were sent to the INHS for identification (Burnett 1989); the species represented were the
big brown bat, little brown bat, and northern long-eared bat (INHS, unpublished data).
Table 8. Bat species represented by museum specimens collected in Jo Daviess and
Stephenson counties, Illinois (Hoffmeister 1989)
Species Jo Daviess Stephenson
Eptesicus fuscus X X
Myotis lucifugus X X
Myotis septentrionalis* X
Myotis sodalis X
Pipistrellus subflavus X
* northern long-eared bat (formerly M. keenii)
Small Mammal Trapping
Small mammal trapping grids were established in five upland forest tracts, two floodplain
forests, three hill prairies, two shrubland areas, and two pine plantations during September
and October 1994 (Figures 6,7,8,9). An additional tract of upland forest within the
project area had been trapped during September 1993 (Figure 6). Upland forest, floodplain
forest, shrubland, and tree plantation were the major habitat types (non-agricultural) within
the project area, i.e. the only communities that had total areas of 50 ha or more. Several
hill prairies comprised a smaller portion of the project area, but because they were a distinct
type of native plant community, their small mammal fauna was also sampled. All of the
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1994 trapping sites were located at bird census points and the designations for these census
points are used in this report.
Trapping was conducted for a total of 1692 trap-nights (one trap-night = one trap set for
one night). There were 571 captures of small mammals for an overall trapping success
(number of captures/number of trap-nights) of 33.7%. Trapping success at individual sites
ranged from 17.5% at a pine plantation in Irish Hollow (PP2) to 51.1% at a shrubland also
located in Irish Hollow (S2). Altogether, 384 individuals of six species (one insectivore
and five rodents) were captured on the trapping grids (Table 9). The white-footed mouse
(Peromyscus leucopus) was the most commonly trapped species (84.4% of captures,
76.6% of individuals). The trapping results are presented below for each habitat type.
Descriptions and results for individual sites are located in the Appendix.
Table 9. Number of small mammals captured during 1692 trap-nights in Jo Daviess
County, Illinois, during September 1993 and September and October 1994
Species Common name No. of individuals
Insectivora
Blarina brevicauda northern short-tailed shrew 36
Rodentia
Tamias striatus eastern chipmunk 5
Peromyscus leucopus white-footed mouse 294
Microtus ochrogaster prairie vole 14
Microtus pennsylvanicus meadow vole 33
Zapus hudsonius meadow jumping mouse 2
UIfIandforst
Trapping was conducted for 690 trap-nights at six tracts of upland forest (Figures 6,7, 8).
The number of small mammal captures was 241, a trapping success of 34.9%. A total of
148 individuals representing five species was captured (Table 10). The number of species
per site varied from one to three. The white-footed mouse was the most common species
with a relative abundance ([number of individuals/number of trap-nights] x 100) of 19.6.
It was the only species captured at every upland forest site. Both post-lactating female and
juvenile (still in juvenal pelage) white-footed mice were caught during September and
October, an indication that these areas contained viable breeding populations.
Table 10. Small mammal trapping results for 690 trap-nights at six upland forest sites
within the FAP 301 project area, Jo Daviess County
Species No. captures No. individuals ReL Abundance
Blarinabrevicauda 9 9 1.3
Tamias striatus 2 2 0.3
Peromyscus leucopus 228 135 19.6
Microtus pennsylvanicus 1 1 0.1
Zapus hudsonius 1 1 0.1
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Figure 6. Locations of Upland forest: Galena River (UP6), Upland forest: Council Hill Rd
(UP7), Upland forest: Buckhill Rd, Floodplain forest: Galena River (BF2), and
Hill prairie: Galena River (HP2) small mammal trapping sites (Galena 7.5'
quadrangle)
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Floodplain forst
Two floodplain forest sites (Figures 6,9) were trapped for 240 trap-nights. There were
106 captures of small mammals, a trapping success of 44.2%. Sixty-seven individuals of
four species were caught (Table 11). The white-footed mouse was again the most common
species; with a relative abundance of 26.3, this species was even more abundant in the
floodplains than in the upland forest sites. Several females captured as late at mid-October
showed evident of having recently lactated. The meadow vole (Microtus pennsylvanicus) is
an inhabitant of grasslands and emergent wetlands (Hoffmeister 1989); one individual (a
post-lactating female) was captured in an opening in the floodplain forest along the Galena
River that had a partial herbaceous cover of reed canary grass (Phalaris arundinacea).
Table 11. Small mammal trapping results for 240 trap-nights at two floodplain forest sites
within the FAP 301 project area, Jo Daviess County
Species No. captures No. individuals ReL Abundance
Blarina brevicauda 1 1 0.4
Tamias striatus 4 2 0.8
Peromyscus leucopus 99 63 26.3
Microtus pennsylvanicus 2 1 0.4
Trapping grids were established in two pine plantations (Figures 7, 8). A trapping effort of
240 trap-nights produced 69 captures of small mammals, a trapping success of 28.8%. A
total of 40 individuals representing four species was caught (Table 12). As was the case in
the other forested habitats, the white-footed mouse was the most common species (relative
abundance 13.8). There was less evidence of recent breeding in these areas. A male
meadow vole was captured on the grassy edge of one plantation. The two pine plantations
differed greatly in the amounts of herbaceous cover and ground debris (i.e. brush and logs)
that were present; most captures were in the plantation adjacent to Route 20 (PP3) where
cover and debris were abundant.
Table 12. Small mammal trapping results for 240 trap-nights at two pine plantations
within the FAP 310 project area, Jo Daviess County
Species No. captures No. individuals ReL Abundance
Blarina brevicauda 5 5 2.1
Tamias striatus 1 1 0.4
Peromyscus leucopus 62 33 13.8
Microtus pennsylvanicus 1 1 0.4
Shrubland
Trapping was conducted in two areas of shrubland (Figures 7, 8) for 210 trap-nights. The
number of trap-nights was less than 240 because one site was a relatively small, linear area
at which two rows of 30 traps were set. Trapping success was 37.6%, with 79 small
mammals being captured. The catch consisted of 61 individuals of five species (Table 13).
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The meadow vole was the most common species at one site (Sl), with a relative abundance
of 10.5. Among the voles captured there in mid-October were one pregnant female, two
recently lactating females, and five juveniles (< 20 g; Getz et al. 1979). With a relative
abundance of 26.7, the white-footed mouse was the most common species at the other site
(S2) where the density of shrubs was much higher and the shrubland was bordered by pine
plantations. This species was breeding successfully during September, as evidenced by the
capture of two pregnant females, five recently lactating females, and two juveniles. Prairie
voles (Microtus ochrogaster) were also breeding at this site; two recently lactating females
and one juvenile were caught.
Table 13. Small mammal trapping results for 210 trap-nights at two shrubland sites
within the FAP 301 project area, Jo Daviess County
Species No. captures No. individuals ReL Abundance
Blarina brevicauda 10 9 4.3
Peromyscus leucopus 36 25 11.9
Microtus ochrogaster 7 5 2.4
Microtus pennsylvanicus 25 22 10.5
Zapus hudsonius 1 1 0.5
Trapping was conducted at three hill prairies (Figures 6, 7, 9). Grids of 40 traps were
placed in two hill prairies, but because of its relatively small area, only 24 traps were set at
the third site (HP1). The total trapping effort consisted of 312 trap-nights and trapping
success was 30.8%. The 96 small mammal captures included 67 individuals of four
species (Table 14). The white-footed mouse was the most commonly trapped species at all
three locations. This species is an inhabitant of wooded habitats rather than grasslands
(Hoffmeister 1989). The hill prairies within the project area, however, include shrubs and
small trees, e.g. eastern redcedar (Juniperus virginiana), primarily as a result of fire
suppression. In addition, the edges of the hill prairies are contiguous with forest on the
hillsides.
Table 14. Small mammal trapping results for 312 trap-nights at three hill prairies within
the FAP 301 project area, Jo Daviess County
Species No. captures No. individuals ReL Abundance
Blarina brevicauda 13 12 3.8
Peromyscus leucopus 57 38 12.2
Microtus ochrogaster 15 9 2.9
Microtus pennsylvanicus 11 8 2.6
Small Mammal Records
Eight species of small mammals (of a size that could be captured in a Sherman trap) are
represented by museum specimens from Jo Daviess County and eight from Stephenson
County (Table 15; Hoffmeister 1989). Kelt (1991) used pitfall traps to sample small
mammals in northwestern Illinois. He collected four species in Jo Daviess and Stephenson
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counties: the masked shrew (Sorex cinereus), northern short-tailed shrew, white-footed
mouse, and meadow vole. Thus, ten species have been collected in these two counties.
Table 15. Small mammal species represented by museum specimens collected in
Jo Daviess and Stephenson counties, Illinois (Hoffmeister 1989)
Common name Jo Daviess Stephenson
Insectivora
Sorex cinereus
Blarina brevicauda
Rodentia
Tamias striatus
Reithrodontomys megalotis
Peromyscus maniculatus
Peromyscus leucopus
Microtus pennsylvanicus
Microtus ochrogaster
Microtus pinetorum
Zapus hudsonius
masked shrew
no. short-tailed shrew
eastern chipmunk
western harvest mouse
deer mouse
white-footed mouse
meadow vole
prairie vole
woodland vole
meadow jumping mouse
Species Lists
The majority of the project area consisted of a mosaic of pasture, hayfield, crop fields,
fencerows, and farmsteads. Twelve species of mammals were observed in agricultural
areas and two additional species were caught in Sherman traps placed in a hayfield and
pasture. These species are listed in Table 16.
Table 16. Mammal species recorded in agricultural areas within the FAP 301 project area,
Jo Daviess and Stephenson counties, 1993-94
Species Common name
Marsupialia
Didelphis virginiana
Lagomorpha
Sylvilagus floridanus
Rodentia
Marmota monax
Spermophilus tridecemlineatus
Sciurus niger
Castor canadensis
Peromyscus leucopus
Microtus ochrogaster
Microtus pennsylvanicus
Ondatra zibethicus
Carnivora
Canis latans
Procyon lotor
Mephitis mephitis
Artiodactyla
Odocoileus virginianus
Virginia opossum
eastern cottontail
woodchuck
thirteen-lined ground squirrel
fox squirrel
beaver
white-footed mouse
prairie vole
meadow vole
muskrat
coyote
raccoon
striped skunk
white-tailed deer
Species
x
x
x
x
x
x
x
xX
x
x
x
x
x
x
x
xX
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Mammals observed directly or indirectly in forests, shrubland, and hill prairies within the
project area are listed in Table 17. In addition, mink (Mustela vison) and muskrat were
observed at a wetland complex in Irish Hollow.
Table 17. Mammal species observed in natural community types within the FAP 301
project area, Jo Daviess and Stephenson counties, 1993-94
Species Upland Floodplain Shrub Prairie
Forest Forest
Marsupialia
Didelphis virginiana X
Insectivora
Scalopus aquaticus* X
Lagomorpha
Sylvilagus floridanus X X X
Rodentia
Tamias striatus X X
Sciurus carolinensis** X
Sciurus niger X X X
Castor canadensis X
Ondatra zibethicus X
Carnivora
Procyon lotor X X X
Canis latrans X X X
Artiodactyla
Odocoileus virginianus X X X X
* eastern mole
** gray squirrel
Threatened and Endangered Species
Indianahat
During the winter Indiana bats congregate in a relatively small number of caves and
abandoned mines, primarily in Indiana, Missouri, and Kentucky, for hibernation (Barbour
and Davis 1969). Their hibernation sites are characterized by mid-winter temperatures of
3 to 60C and relative humidities of 66 to 95% (Henshaw and Folk 1966, Hassell 1967).
Indiana bats are more widely dispersed during the summer, but until recently their summer
distribution and roosting habits were poorly known (Barbour and Davis 1969). It is now
known that relatively small maternity colonies typically roost beneath slabs of exfoliating
bark on dead trees (Cope et al. 1974, Humphrey et al. 1977, Gardner et a. 1991 b, Kurta et
al. 1993a). They have also been found in tree cavities and beneath the exfoliating bark of
live shagbark hickories (Carya ovata) (Humphrey et al. 1977, Gardner et aL 1991 b, Kurta
et al. 1993b). A variety of tree species have been used as maternity roosts by Indiana bats:
slippery elm (Ulmus rubra), American elm (U. americana), northern red oak (Quercus
rubra), white oak (Q. alba), post oak (Q. stellata), shagbark hickory, bittemrnut hickory
(Carya cordiformis), cottonwood (Populus deltoides), silver maple (Acer saccharinwnum),
green ash (Fraxinus pennsylvanica), white ash (F. americana) and sycamore (Platanus
occidentalis) (Cope et al. 1974, Humphrey et al. 1977, Gardner et al. 1991 b, Kurta et al.
1993a, b; Callahan 1993). Male Indiana bats roost singly or in very small groups and have
been found roosting in shingle oak (Q. imbricaria), sassafras (Sassafras albidum) and
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sugar maple (A. saccharum) as well as the species listed above (Brack and Tyrell 1991,
Gardner et aL 1991b). In Illinois roost trees have been located in both upland and
floodplain forests (Gardner et al. 1991b). Riparian and floodplain forests are thought to
provide optimal foraging habitat for this species (Humphrey et al. 1977, Gardner et al.
1991b).
Currently, the only known Indiana bat hibemaculum in northern Illinois is an abandoned
mine in La Salle County (INHD). There is a winter record for the Indiana bat from a lead
mine 13 km (8 miles) southeast of Galena in Jo Daviess County, but it is from 1953
(Hoffmeister 1989). During February 1988 two caves, 11 abandoned mines, and an
abandoned railroad tunnel (Winston Tunnel) in Jo Daviess County were investigated and
no hibernating Indiana bats were found (INHS/IDOC, unpublished data). No caves or
mines that would be suitable as Indiana bat hibernacula are located along the proposed FAP
301 alignment.
In recent years Indiana bats have been found in 22 Illinois counties during the summer
(INHD; Figure 10). However, they have not been caught north of Henderson County and
consequently there are no summer records for Jo Daviess and Stephenson counties
(INHD). Six nights of mist netting within the FAP 301 project area yielded no Indiana bats
(complete mist netting results are presented below). Mist netting had also been conducted
on the Apple River at Apple River Canyon State Park (T.28N, R.4E, Sec. 4; Elizabeth 7.5'
quadrangle) in Jo Daviess County on 7 August 1989. Thirty five bats of four species were
captured, but no Indiana bats (INHS/IDOC, unpublished data).
Only a single Indiana bat specimen is known from southern Wisconsin; it was collected
from a mine in Grant County which is north of Jo Daviess County along the Mississippi
River (Jackson 1961). Occasionally Indiana bats overwinter in mines and caves in
Dubuque County, Iowa (west of Jo Daviess County), but maternity colonies occur in the
southern third of Iowa, only as far north as Mercer and Rock Island counties in Illinois
(Laubach et al., no date).
River otter
River otters occupy a variety of aquatic habitats, from high mountain lakes to coastal
swamps and marshes (Toweill and Tabor 1982). They are abundant in estuaries and the
lower reaches of rivers and in the tributaries and lakes of unpolluted river systems. Otters
are scarce in densely populated areas, especially if the water is polluted (Toweill and Tabor
1982). In Maryland otters inhabited large bodies of water adjacent to extensive woodland
or marsh where little or no development had occurred (Mowbray et al. 1976). In Illinois
they have been found in shallow lakes, sloughs, cypress swamps, rivers, streams,
drainage ditches, ponds, and farm ponds (Anderson 1982, Anderson and Woolf 1984). It
appears that important features of high-quality river otter habitat are extensive riparian
forest (or emergent wetland vegetation), good water quality and healthy fish populations,
the presence of suitable den sites (such as log piles), open water during winter, and a
minimal amount of human disturbance (Anderson and Woolf 1984). River otters require
large home ranges that may include 80 to 160 km (50 to 100 miles) of riverine channel or
shoreline; however, at any time only a portion of the range is used (Schwartz and Schwartz
1981). Activity centers are located in areas with abundant food and suitable shelter, but
changes in activity centers occur frequently (Melquist and Homrnocker 1983). River otters
may travel long distances, 160 km (100 miles) or more, in search of suitable habitat
(Jackson 1961).
River otters have been reported from 34 counties in Illinois since 1982 (INHD). The main
population in the state occurs in the backwaters and tributaries of the Mississippi River in
Whiteside, Carroll, and Jo Daviess counties (Herkert 1992). The Illinois Natural Heritage
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Figure 10. Counties from which Indiana bats (Myotis sodalis) have been reported during
the summer since 1982 (Illinois Natural Heritage Database, IDOC).
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Database contains river otter records for 10 locations in Jo Daviess County. Some of these
locations, i.e. Galena Lake (Smallpox Creek), Apple River, Lawhom Creek (tributary of
Rush Creek), and Yellow Creek, are near the FAP 301 project area (Figure 11). In
addition, an otter was observed near a bridge over the Sinsinawa River, 4 km (2.5 miles)
west of Galena, in November 1994; an adult female was trapped on the Galena River, 6.4
km (4 miles) northeast of Galena, in January 1995; and an adult male was trapped at a farm
pond, approximately 2.5 km (1.6 km) east of Galena, in December 1994 (Figure 11;
E.A. Anderson, IDOC, personal communication). The last location (T.28N, R.1E, Sec.
15; Galena 7.5' quadrangle) lies within the FAP 301 project area. Three river otters were
trapped and released along the Pecatonica River in Stephenson County during November
1994 (Figure 12; E. A. Anderson, IDOC). This is the first otter record for the county, but
the location is approximately 16 km (10 miles) southeast of the eastern terminus of the FAP
301 project area.
After the initial reconnaissance of the project area, the Galena and Apple rivers and a
segment of Yellow Creek (northeast of Stockton; T.27N, R.5E, Sec. 3. 4. 5, 9, 10 and
T.28N, R.5E, Sec. 33; Kent 7.5' quadrangle) were identified as potential river otter
habitat. Other creeks in the project area were very small or lacked any riparian vegetation
cover. Although much of the land adjacent to the Galena and Apple rivers is planted in row
crops, some portions of the riverbanks are wooded. Water quality was rated relatively high
in a 1982 study (6 and 8 out of 10, respectively; Anderson 1982) and potential den sites are
present. Both rivers flow directly into the Mississippi River where the main breeding
population of river otters in Illinois occurs. Although it appears less suitable for river otters
than do the Galena and Apple rivers, Yellow Creek flows through one relatively large tract
of forest (center of Sec. 5) where numerous suitable den sites are present. The Apple and
Galena rivers were canoed on 20 and 21 October 1993, respectively, and examined from
their banks on 18 and 19 January 1995, respectively. Yellow Creek was surveyed by
walking along the banks on 19 October 1993, 27 July 1994, and 18 January 1995. No
river otter sign was found along any of these waterways.
River otter scat was found on the bank of Smallpox Creek approximately 1 km northeast of
the U.S. 20 bridge (T.28N, R.1E, Sec. 26; Scales Mound West 7.5' quadrangle) on
9 June 1994 (Figure 13). Two or three animals had been heard splashing in the creek and
running along the bank at dusk on the previous evening. These were probably otters, but it
was not possible to make a positive identification visually because of the low light level at
that time. The same portion of the creek was surveyed on 27 July 1994, but no fresh sign
was present. On 27 July additional segments of Smallpox Creek between Route 20 and
Rocky Hill Road were also surveyed by walking along the creek banks, but no sign was
found. Horizontal slides (20 cm wide) and tracks that were made by a river otter were
found on the bank of Smallpox Creek at the Scales Mound West location (Figure 13) on
17 January 1995. Sections of Smallpox Creek near Irish Hollow Road and Rocky Hill
Road were also surveyed on that date, but no additional sign was found.
Bobcat
Optimal bobcat habitat would be rough terrain where second-growth forest with dense
underbrush was interspersed with clearings, successional fields, glades, rocky outcrops, or
swamps (Hoffmeister and Mohr 1957, Schwartz and Schwartz 1981, McCord and Cardoza
1982). Rollings (1945) thought that key factors in bobcat habitat selection were prey
abundance, protection from severe weather, the presence of suitable den sites, dense cover,
and a lack of human disturbance. The forest edges and open areas in a habitat mosaic are
excellent hunting grounds for bobcats which prey primarily on medium-sized mammals,
especially lagomorphs (Hoffmeister and Mohr 1957, Schwartz and Schwartz 1981,
McCord and Cardoza 1982). Small caves, rock crevices, rock piles, logs, stumps, hollow
trees, dense thickets, and brush piles are used as resting sites and natal dens (Jackson
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Figure13 Location of river otter (Dstra cndnsis) sign found on Smallpox Creek during
this survey (Scales Mound West 7.5' quadrangle)
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1961, Schwartz and Schwartz 1981, McCord and Cardoza 1982). Bobcats change resting
sites frequently, except for females with young who occupy dens in inaccessible areas.
Ledges also appear to be important elements of bobcat habitat They serve as activity
centers, especially during courtship, as well as providing protective cover (McCord and
Cardoza 1982). In Minnesota, bobcats utilized dense coniferous (white cedar and black
spruce) swamps during the winter (Rollings 1945). Bobcats travel extensively while
hunting and require large tracts of suitable habitat (Rollings 1945, McCord and Cardoza
1982). Bobcat home ranges vary in size depending upon sex, season, and prey abundance
(McCord and Cardoza 1982). In Missouri, males have home ranges of 47 to 73 km2
(18 to 28 miles2), while female ranges cover 13 to 31 km2 (5 to 12 miles2) (Schwartz and
Schwartz 1981).
Rhea (1982) plotted potential bobcat habitat in Illinois; areas greater than 259 km2 (100
miles2) with more than 50% forest cover and good interspersion of open areas, streams,
and rocky terrain were considered optimal habitat for viable breeding populations of
bobcats. According to these criteria, the best potential breeding habitat in Illinois is located
in the Shawnee Hills region, along the lower Illinois River, and in Jo Daviess and Carroll
counties in the northwestern comer of the state.
There are recent bobcat records for three locations in Jo Daviess County and one in
Stephenson County (INHD; Figures 14, 15). In addition, a mail survey of trappers
produced unconfirmed reports of bobcats at Apple River Canyon State Park in Jo Daviess
County and on Winnesheik Creek in Stephenson County (Rhea 1982).
The eastern portion of the FAP 301 project area (east of Elizabeth) consists primarily of
agricultural land on level terrain; limited forest cover is present, mostly as small woodlots.
Therefore, potential bobcat habitat is limited to the western portion of the project area. The
most likely locations for a bobcat to occur are northeast and east of Galena (T.28N, R. 1E,
Sec. 2, 3, 4, 9, 10, 11, 14, 15, 16, 22; Galena 7.5' quadrangle; Figure 16) and southeast
of Galena in Irish Hollow (T.27N, R.1E, Sec. 1, 2, 11, 12 and T.27N, R.2E, Sec. 6,7;
Hanover quadrangle; Figure 17). The first area is one of the most heavily forested portions
of the project area. The forested tracts are interspersed with open habitat, including several
hill prairies, that could be used by bobcats for hunting. Rocky outcrops with overhangs
are common. In addition, the area is not densely populated. Upland forest in Irish Hollow
is interspersed with open areas (e.g. hill prairie and pasture) and rock outcrops are very
common on the hillsides. The proximity of large forested tracts to the south and east
(including Tapley Woods Conservation Area) increases the amount of suitable habitat and
the likelihood of bobcats using Irish Hollow.
Discussion
Much of the land within the FAP 301 project area is agricultural, but rather than being
planted almost entirely in row crops (as the land is in parts of Illinois), it includes many
pastures and hayfields. In the western portion of the project area, the agricultural land is
interspersed with forests, shrublands, and grasslands, some of which are situated on
relatively rugged terrain. Such a mosaic of habitats can be utilized by many species of
mammals.
Twenty-four species representing all seven orders of wild mammals that occur in Illinois
were captured, observed, or detected by means of sign within the project area during this
survey. A total of 58 mammalian species occurs in the state; however, not all species are
statewide in distribution (Hoffmeister 1989). Range maps (e.g. in Hoffmeister 1989 and
Jones and Birney 1988) suggest that 46 species could be present in northwestern Illinois,
although there are no actual records for several of these mammals (Hoffmeister 1989).
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Figure 16. Location of potential bobcat (Lynx rufus) habitat in the FAP 301 project area
(Galena 7.5' quadrangle)
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Figure 17. Location of potential bobcat (Lynx rufus) habitat in the FAP 301 project area
(Hanover 7.5' quadrangle)
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Bats were caught at each of the six mist netting sites established for this survey and the
number of captures was high at five of these sites. The project area is supposedly within
the ranges of eight (Barbour and Davis 1969) or nine species of bats (Jones and Bimey
1988, Hoffmeister 1989). However, only three species, the little brown bat, big brown
bat, and eastern pipistrelle, were captured during this survey. There is evidence of only
one other species, the northern long-eared bat, occurring in Jo Daviess and Stephenson
counties (INHS/IDOC, unpublished data); this species may also occur within the project
area. It appears that the bat fauna of the northwestern comer of Illinois has a limited
species diversity. The most commonly captured species was the little brown bat. This is
not surprising because this species is colonial and utilizes a variety of roost sites during the
summer, including trees, caves, and buildings (Barbour and Davis 1969). Forest tracts
and buildings within the project area provide an abundance of potential roost sites.
The small mammal trapping conducted during this survey was very successful; trapping
success was at least 30% at 10 of the 15 trapping sites. A total of six species, one
insectivore (northern short-tailed shrew) and five rodents (eastern chipmunk, white-footed
mouse, meadow vole, prairie vole, and meadow jumping mouse), was captured. The
project area lies within the ranges of 15 species whose size (i.e. total length < 30 cm) and
habits (e.g. not completely fossorial or arboreal) make it possible for them to be caught in a
Sherman live trap (Hoffmeister 1989). Sampling small mammals is complicated, however,
by the fact that a single trapping method will not be equally effective in capturing all species
(Call 1986). Pitfall traps, for example, are often recommended for catching shrews (Call
1986). Kelt (1991) used pitfalls to sample small mammals in northwestern Illinois during
1984. His trapping sites included three tracts of upland forest in Jo Daviess County and
two upland forests and a dolomite prairie in Stephenson County. The masked shrew was
the most numerous, and sometimes the only, species trapped at the upland forest sites.
This species, which requires moist conditions (Getz 1961), has also been found in other
types of habitat in Illinois, including sedge meadows, marshes, successional fields, and
prairies (e.g. Mahan and Heidorn 1984, Szafoni 1989). It is very likely that masked
shrews occur in upland forests (and other mesic sites) within the FAP 301 project area, but
were not attracted to the bait or were too small to set off the trap mechanism.
Other small mammals trapped by Kelt (1991) in Jo Daviess and Stephenson counties were
the northern short-tailed shrew, white-footed mouse, and meadow vole, all of which were
captured during the survey of the FAP 301 project area. A single house mouse (Mus
musculus) was also caught by Kelt, but no locality was given. Although buildings were
not specifically checked, farm buildings in the project area are probably occupied by house
mice and Norway rats (Rattus norvegicus). It was somewhat surprising that no house mice
were caught on any of the trapping grids, because they are known to occur in natural
habitats as well as near buildings (Hoffmeister 1989).
The white-footed mouse was the most frequently captured small mammal during this
survey and had the highest relative abundance in every habitat type. This was not unusual
since the white-footed mouse has been called the "most ubiquitous native species in
Illinois" and occurs wherever trees or shrubs are present (Hoffmeister 1989). The relative
abundance of white-footed mice was higher in deciduous forests than in the other habitat
types and it was higher in floodplain forest than in upland forest In a central Illinois
study, densities of this species fluctuated more widely and peak densities (in late autumn)
similarly were higher in floodplain forest than in upland forest (Batzli 1977).
Given the differential response of species to traps, an easily-trapped species may appear to
be the most numerous at a site even if this is not the case (Call 1986). In this survey, the
white-footed mouse was highly trappable (as indicated by large numbers of re-captures),
but this species was undoubtedly very abundant However, when individuals of an easily-
trapped species occupy many traps, they are no longer accessible to uncommon or "trap
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shy" species (Call 1986). In addition, northern short-tailed shrews which were also
captured in every habitat would not, as carnivores, have been especially attracted to the bait
used in the Sherman traps. Thus, the short-tailed shrew, chipmunk, and jumping mouse
may have been under-represented in the catch and the differences between the relative
abundances of the white-footed mouse and these species may be exaggerated.
The Sherman traps appeared to be effective at catching voles during this survey. Captures
of three voles in forested habitats should be considered incidental; prairie and meadow
voles do not typically inhabit forests. One vole was trapped at the grassy edge of a pine
plantation and another in herbaceous vegetation in an opening in a floodplain forest. The
meadow vole was the most frequently captured species at one shrubland site and voles
appeared to be relatively common at a second shrubland and in two hill prairies (see
Appendix for data on individual sites). Although vole populations may not exhibit multi-
annual (3-4 year) cycles of abundance, their abundance at a site can vary greatly in different
years (e.g. Getz et al. 1987).
In addition to the species captured by mist netting or trapping, several other mammals were
observed directly or indirectly within the project area. These included most of the state's
economically important species, i.e. game animals and furbearers. The white-tailed deer
was found in every habitat type (including agricultural areas) throughout the project area
and appeared to be very abundant in the western section where the forest cover is relatively
extensive. The eastern cottontail and raccoon were also widespread and abundant, and the
coyote appeared to be common. Both gray and fox squirrels occur within the project area,
although the fox squirrel was more frequently observed. Nixon et al. (1978) studied the
distribution and abundance of the gray squirrel in Illinois; they found this species to be
common in the region from Galena to Woodbine, but scarce from Stockton to Freeport.
Fox tracks were also observed in the project area, but could not be attributed to a specific
species. It is likely that red fox (Vulpes vulpes) and gray fox (Urocyon cinereoargenteus)
are both present because both are caught by trappers in northwestern llinois (Anderson
et al. 1991). The entire project area provides suitable habitat for the red fox which utilizes
forest edges, grasslands, shrublands, and agricultural land (Jackson 1961, Hoffmeister
1989). The gray fox is an inhabitant of forests (Jackson 1961, Hoffmeister 1989) and
would occur only in the western portion of the project area.
The presence of some species of mammals can be particularly difficult to determine. The
southern flying squirrel (Glaucomys volans) is completely nocturnal and arboreal; these
habits make it very difficult to observe or trap by conventional methods. Flying squirrels
inhabit hardwood forests, especially where the trees have cavities and there is water nearby
(Hoffmeister 1989). Suitable habitat for this species occurs in the project area and flying
squirrels are found in adjacent Carroll County (W.C. Handel, personal observation). The
least weasel (Mustela nivalis) and long-tailed weasel (M. frenata) both occur in northern
Illinois (Hoffmeister 1989). Weasels would not have been caught by the trapping method
used in this study and they are small enough that they are unlikely to be seen. Long-tailed
weasels inhabit open woodlands, shrublands, grasslands, and agricultural areas, whereas
least weasels appear to be primarily inhabitants of grasslands and marshes (Jackson 1961,
Hoffmeister 1989). There is suitable habitat for both species in the project area, but they
are probably not common.
Threatened and Endangered Species
Given the mist netting results of this survey, previous mist netting efforts in northern
Illinois (INHS/IDOC, unpublished data), and records from adjacent states (Jackson 1961;
Laubach et al., no date), it is highly unlikely that Indiana bats occur as far north in the state
as Jo Daviess and Stephenson counties.
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River otters have been found recently within the FAP 301 project area on Smallpox Creek
(this study; confirmed by E.A. Anderson, IDOC) and at a farm pond near the Galena River
(E.A. Anderson, IDOC, personal communication). There have also been several recent
records near the project area in Jo Daviess County (INHD). The river otter population on
the Mississippi River in northwestern Illinois appears to be slowly increasing and
expanding its range (E.A. Anderson, IDOC, personal communication). The Galena and
Apple rivers and Smallpox Creek flow directly into the Mississippi River and are obvious
dispersal routes for otters. These waterways may not seem to be optimal river otter habitat
because they lack extensive riparian forests or emergent wetland vegetation. However,
they have good water quality, some sections have wooded banks, and long stretches flow
through areas that are relatively free of human activity. Thus, the Galena and Apple rivers
and Smallpox Creek provide suitable habitat for resident river otters. At least one otter
appeared to be living on Smallpox Creek as of January 1995. Unfortunately the two otters
reported along the Galena River in December 1994 and January 1995 were killed in beaver
traps. It is likely that at least one other otter is living on the stretch of this river north of
Galena. During spring, females with nursing young restrict their activity to small areas
near their dens; otherwise resident otters have lengthy home ranges and shift their activity
centers frequently (Jackson 1961, Melquist and Hornocker 1983). Therefore, otters living
on the Galena River or Smallpox Creek would be utilizing several kilometers along the
waterway rather than a single location. Because river otters travel great distances when
dispersing, transients could be found on any creek within the project area.
In Illinois, bobcats are thought to be most common in forested regions in the northwestern
and southern parts of the state (Herkert 1992). There are, however, no confirmed records
of bobcats in the project area (INHD). Because bobcats are solitary, nocturnal, and wary
of humans, travel over large areas while hunting, and change resting sites frequently, they
could occupy an area unnoticed by humans. The eastern portion of the project area is not
suitable for bobcats because it lacks large expanses of forested habitat The western
portion of the project area and the surrounding landscape have relatively extensive forest
cover and include rugged terrain with numerous rock outcrops. Areas in the Galena River
drainage (north and east of Galena) and in Irish Hollow provide the most suitable habitat
for bobcats, although they could not support large numbers of individuals. It is possible
that bobcats currently occur in these areas.
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Summary
The following 24 species of mammals were found to occur within the FAP 301 (U.S. 20)
project area during this survey. The list includes one species, the river otter, which is
classified as endangered in Illinois.
Marsupialia
Didelphis virginiana
Insectivora
Blarina brevicauda
Scalopus aquaticus
Chiroptera
Eptesicus fuscus
Myotis lucifugus
Pipistrellus subflavus
Lagomorpha
Sylvilagus floridanus
Rodentia
Tamias striatus
Marmota monax
Spermophilus tridecemlineatus
Sciurus carolinensis
Sciurus niger
Castor canadensis
Peromyscus leucopus
Microtus ochrogaster
Microtus pennsylvanicus
Ondatra zibethicus
Zapus hudsonius
Carnivora
Canis latrans
Procyon lotor
Mustela vison
Mephitis mephitis
Lutra canadensis
Ardodactyla
Odocoileus virginianus
Virginia opossum
northern short-tailed shrew
eastern mole
big brown bat
little brown bat
eastern pipistrelle
eastern cottontail
eastern chipmunk
woodchuck
thirteen-lined ground squirrel
gray squirrel
fox squirrel
beaver
white-footed mouse
prairie vole
meadow vole
muskrat
meadow jumping mouse
coyote
raccoon
mink
striped skunk
river otter
white-tailed deer
As discussed in the preceding section, it is likely that the following mammals also occur
within the project area.
Insectivora
Sorex cinereus
Chiroptera
Myotis septentrionalis
Rodentia
Glaucomys volans
Mus musculus
Rattus norvegicus
Carnivora
Vulpes vulpes
Urocyon cinereoargenteus
Mustelafrenata
Mustela nivalis
masked shrew
northern long-eared bat
southern flying squirrel
house mouse
Norway rat
red fox
gray fox
long-tailed weasel
least weasel
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Appendix
Small Mammal Trapping Results
Ulland f.rest: iEvana Rd (LE3. T.27N, R.3E, Sec. 12, Stockton 7.5' quadrangle, Figure 8)
Dates: nights of 12-14 October 1994
Number of trap-nights: 120
Site description: young (20-40 years old), cut-over, mesic deciduous forest on gentle
north-facing slope; dominant trees American elm (Ulmus americana), basswood (Tilia
americana), white ash (Fraxinus americana); well-developed thorny shrub layer, well-
developed herbaceous layer; many logs
Environmental conditions: low temperatures overnight approximately 2-40C, with frost
on the first night; sky clear on the first night, partly cloudy on the second, and overcast on
the third; first quarter moon
Trapping success: 41.7%
The only species trapped at this location was the white-footed mouse (Peromyscus
leucopus) (Table Al). Thirty-six individuals (19 males and 17 females) were captured,
including females that had recently lactated and juveniles. All of the males had abdominal
testes. The relative abundance of the white-footed mouse at this site was 30.0; this was the
highest value for this species at any of the upland forest sites.
Table Al. Small mammal trapping results for Upland forest: Evans Road (UP3) site in
Jo Daviess County, 12-14 October 1994
Species No. captures No. individuals ReL Abundance
Peromyscus leucopus 50 36 30.0
Upland forest: Route 20 (UP4 T.27N, R.2E, Sec. 6, Hanover 7.5' quadrangle, Figure 7)
Dates: nights of 21-23 September 1994
Number of trap-nights: 120
Site description: 40-60 year old, mesic deciduous forest on moderate northeast-facing
slope; dominant trees northern red oak (Quercus rubra), sugar maple (Acer saccharum);
sparse shrub layer, well-developed herbaceous layer; low level of disturbance
Environmental conditions: overnight low temperatures 13-16OC; full moon; sky clear on
the first night; rain on the second and third nights
Trapping success: 40.8%
Twenty-nine individuals representing three species were captured at this site (Table A2).
The white-footed mouse was the most common species, with a relative abundance of 21.7.
The 26 individuals (12 males and 14 females) of this species included both post-lactating
females and juveniles.
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Table A2. Small mammal trapping results for Upland forest: Route 20 (UP4) site in
Jo Daviess County, 21-23 September 1994
Species No. captures No. individuals ReL Abundance
Blarina brevicauda 2 2 1.7
Peromyscus leucopus 46 26 21.7
Microtus pennsylvanicus 1 1 F 0.8
Upland forest: Galna River P6 T.28N, R.1E, Sec. 10, Galena 7.5' quadrangle, Figure 6)
Dates: nights of 13-15 September 1994
Number of trap-nights: 120
Site description: 60-80 year old, mesic deciduous forest on steep northeast-facing slope;
dominant trees bur oak (Quercus macrocarpa), black walnut (Juglans nigra), pignut hickory
(Carya glabra); well-developed shrub and herbaceous layers; abundant exposed rocks,
logs, and brush
Environmental conditions: overnight low temperatures only 16-21OC; sky mostly clear
during the trapping session; first quarter moon.
Trapping success: 31.7%
Twenty-one individualesof three species were trapped at this site (Table A3). The most
common species was the white-footed mouse which had a relative abundance of 15.0.
Twelve males and six females of this species were caught. Most of the males had
abdominal testes, but one of the females was pregnant and another had lactated recently.
Table A3. Small mammal trapping results for Upland forest: Galena River (UP6) site in
Jo Daviess County, 13-15 September 1994
Species No. captures No. individuals ReL Abundance
Blarina brevicauda 2 2 1.7
Tamias striaus 1 1 M 0.8
Peromyscus leucopus 35 18 15.0
UpIand forest: Council Hill Rd (.UP, T.28N, R.1E, Sec. 8, Galena 7.5' quadrangle, Figure 6)
Dates: nights of 13-15 September 1994
Number of trap-nights: 120
Site description: young (20-30 years) stand of black locust (Robinia pseudoacacia) on
gentle west-facing slope; very sparse shrub layer; sparse herbaceous layer
Environmental conditions: overnight low temperatures only 16-21°C; sky mostly clear
during the trapping session; first quarter moon
Trapping success: 40.0%
Twenty-two individuals representing two species were trapped at this site (Table A4). The
white-footed mouse was the more common species, with a relative abundance of 19.2.
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Eleven males and 12 females of this species were caught One female gave birth to a litter
in the trap and four others had lactated recently. More northern short-tailed shrews (Blarina
brevicauda) were caught at this site than at other upland forest sites.
Table A4. Small mammal trapping results for Upland forest: Council Hill Road (UP7) site
in Jo Daviess County, 13-15 September 1994
Species No. captures No. individuals ReL Abundance
Blarina brevicauda 3 3 2.5
Peromyscus leucopus 45 23 19.2
Upland fore m Ii Hollow (IP10, T.27N, R.E, Sec. 2, Hanover 7.5' quadrangle, Figure 7)
Dates: nights of 21-23 September 1994
Number of trap-nights: 120
Site description: 40-60 year old, relatively undisturbed, mesic deciduous forest on highly
eroded, steep north-facing slope; dominant trees sugar maple (Acer saccharum), eastern
hophombeam (Ostrya virginiana); very sparse shrub layer, moderate herbaceous cover
Environmental conditions: overnight low temperatures 13-16 0C; full moon; sky clear on
the first night, rain on the second and third nights
Trapping success: 30.0%
Two species were captured at this site (Table A5). The more common species was the
white-footed mouse, with a relative abundance of 18.3. The twenty-two individuals of this
species were equally divided between males and females. Males all had abdominal testes,
but four post-lactating females and several juveniles were caught.
Table A5. Small mammal trapping results for Upland forest Irish Hollow (UP10) site
in Jo Daviess County, 21-23 September 1994
Species No. captures No. individuals ReL Abundance
Blarina brevicauda 2 2 1.7
Peromyscus leucopus 34 22 18.3
Upland foirst: Buckhill Rd (T.28N, R. 1E, Sec. 3, Galena 7.5' quadrangle, Figure 6)
Dates: nights of 22-24 September 1993
Number of trap-nights: 90
Site description: mesic deciduous forest on steep northeast-facing slope; trees include
northern red oak (Quercus rubra), basswood (Tilia americana), black locust (Robinia
pseudoacacia); sparse shrub layer, well-developed herbaceous layer, many exposed rocks
Environmental conditions: overnight low temperatures dropped from 15°C on the first
night to approximately 6°C on the second and third nights; sky overcast first and third
nights, clear second night; first quarter moon
Trapping success: 22.2%
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Only 12 individuals were captured at this site, but they represented three species (Table
A6). As at the other upland forest sites, the white-footed mouse was the most common
species. However, the relative abundance of this species was 11.1, the lowest for the
upland forest sites. Four abdominal adult male, three juvenile male, and three post-
lactating female white-footed mice were trapped.
Table A6. Small mammal trapping results for Upland forest Buckhill Road site in
Jo Daviess County, 22-24 September 1993
Species No. captures No. individuals ReL Abundance
Tamias striatus 1 1 F 1.1
Peromyscus leucopus 18 10 11.1
Zapus hudsonius 1 1 F 1.1
Floodplain foast: YellQow C k (BEL, T.27N, R.5E, Sec. 5, Kent 7.5' quadrangle, Figure 9)
Dates: nights of 12-14 October 1994
Number of trap-nights: 120
Site description: young (20-40 years old), cut-over, wet-mesic deciduous forest on north
bank of Yellow Creek; dominant trees hackberry (Celtis occidentalis), basswood (Tilia
americana); sparse shrub layer; moderate herbaceous cover, logs and brush abundant near
creek
Environmental conditions: low temperatures overnight approximately 2-4°C, with frost
on the first night; sky clear on the first night, partly cloudy on the second, and overcast on
the third; first quarter moon.
Trapping success: 47.5%
Forty-one individuals of three species were caught at this site (Table A7). The most
common species was the white-footed mouse, with a relative abundance of 31.7. The 20
males and 18 females of this species included several post-lactating females and juveniles.
Table A7. Small mammal trapping results for Floodplain forest: Yellow Creek (BF1) site
in Jo Daviess County, 12-14 October 1994
Species No. captures No. individuals ReL Abundance
Blarina brevicauda 1 1 0.8
Tamias striatus 4 2 M 1.7
Peromyscus leucopus 52 38 31.7
Floodplain folrest: Galena River (BF2, T.28N, R.1E, Sec. 16, Galena 7.5' quadrangle, Figure 6)
Dates: nights of 13-15 September 1994
Number of trap-nights: 120
Site description: young (20-40 years old), highly disturbed, wet-mesic deciduous forest
on west bank of Galena River;, dominant tree boxelder (Acer negundo); sparse shrub layer;
dense herbaceous cover of nettles (Laportea canadensis, Urtica dioica) over most of area;
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bare ground (evidence of flooding) and patches of reed canary grass (Phalaris arundinacea)
at south edge of trapping grid
Environmental conditions: overnight low temperatures only 16-21oC; sky mostly clear
during the trapping session; first quarter moon.
Trapping success: 40.8%
Twenty-six individuals were captured at this site; all but one were white-footed mice (Table
A8). The relative abundance of this species was 20.8, considerably lower than at the
floodplain forest on Yellow Creek (BF1) which was a more structurally complex habitat.
Thirteen males, including some with descended testes, and 12 females, two of which were
pregnant, were captured. A lactating female meadow vole (Microtus pennsylvanicus) was
caught in the reed canary grass at the edge of the trapping grid.
Table A8. Small mammal trapping results for Floodplain forest Galena River (BF2) site
in Jo Daviess County, 13-15 September 1994
Species No. captures No. individuals ReL Abundance
Peromyscus leucopus 47 25 20.8
Microtus pennsylvanicus 2 1 F 0.8
Eine plantation: Irish Hollow (EE, T.27N, R.1E, Sec. 1, Hanover 7.5' quadrangle, Figure 7)
Dates: nights of 21-23 September 1994
Number of trap-nights: 120
Site description: a stand of Austrian pine (Pinus nigra), red pine (P. resinosa), jack pine
(P. banksiana), and eastern white pine (P. strobus) on gentle south-facing slope; only one
small area with shrubs; very sparse herbaceous layer; deep layer of pine needles
Environmental conditions: overnight low temperatures only 16-21oC; sky mostly clear
during the trapping session; first quarter moon
Trapping success: 17.5%
This site had the lowest trapping success for all sites sampled during this survey. Only
13 individuals of two species were captured (Table A9). The white-footed mouse was the
more common species, although the relative abundance of 8.3 was the lowest for this
species at all of the forested sites. Five males and five females (including two post-
lactating females) were caught. The number of northern short-tailed shrews trapped at this
site was relatively high compared to the other forested sites. One of the shrews was a
female that had lactated recently.
Table A9. Small mammal trapping results for Pine plantation: Irish Hollow (PP2) site
in Jo Daviess County, 21-23 September 1994
Species No. captures No. individuals ReL Abundance
Blarina brevicauda 3 3 2.5
Peromyscus leucopus 18 10 8.3
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Pine plantation: Route 20 (pE3, T.27N, R.4E, Sec. 9, Stockton 7.5' quadrangle, Figure 8)
Dates: nights of 12-14 October 1994
Number of trap-nights: 120
Site description: a stand of Austrian pine (Pinus nigra) and red pine (P. resinosa) on
level terrain; well-developed shrub and herbaceous layers; abundant logs and brush
Environmental conditions: low temperatures overnight approximately 2-4°C, with frost
on the first night; sky clear on the first night, partly cloudy on the second, and overcast on
the third; first quarter moon
Trapping success: 40.0%
Twenty-seven individuals representing four species were captured at this site (Table A10).
Four is the largest number of species caught at a site during this survey. The most
common species was the white-footed mouse, with a relative abundance of 19.2. Twenty-
three white-footed mice (nine males and 14 females) were caught. All of the males had
abdominal testes and only two of the females were post-lactating. A male meadow vole
was trapped at the edge of the plantation in dense grass.
Table A10. Small mammal trapping results for Pine plantation: Route 20 (PP3) site
in Jo Daviess County, 12-14 October 1994
Species No. captures No. individuals ReL Abundance
Blarina brevicauda 2 2 1.7
Tamias striaus 1 IM 0.8
Peromyscus leucopus 44 23 19.2
Microtus pennsylvanicus 1 1 M 0.8
Shrubland: Evans Rd ( T.27N, R.3E, Sec. 12, Stockton 7.5' quadrangle, Figure 8)
Dates: nights of 12-14 October 1994
Number of trap-nights: 120
Site description: open shrubland on relatively level terrain; dominant shrubs eastern
redcedar (Juniperus virginiana), gray dogwood (Comus racemosa), blackberry (Rubus
allegheniensis), multiflora rose (Rosa multiflora); dense herbaceous layer of cool-season
grasses and forbs
Environmental conditions: low temperatures overnight approximately 2-40°, with frost
on the first night; sky clear on the first night, partly cloudy on the second, and overcast on
the third; first quarter moon
Trapping success: 27.5%
Twenty-nine individuals of three species were trapped at this site (Table Al 1). The most
common species was the meadow vole, with a relative abundance of 18.3. Thirteen male
and nine female meadow voles were caught, including one pregnant female, two post-
lactating females, and five juveniles. The relative abundance of the northern short-tailed
shrew (5.0) was higher than at any of the forested sites. Only one white-footed mouse was
captured because of a scarcity of trees or large shrubs.
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Table All. Small mammal trapping results for Shrubland: Evans Road (Si) site in
Jo Daviess County, 12-14 October 1994
Species No. captures No. individuals ReL Abundance
Blarina brevicauda 7 6 5.0
Peromyscus leucopus 1 1 M 0.8
Microtus pennsylvanicus 25 22 18.3
Shrubland: Irish Hollow (2, T.27N, R.1E, Sec. 2, Hanover 7.5' quadrangle, Figure 7)
Dates: nights of 21-23 September 1994
Number of trap-nights: 90
Site description: narrow strip of dense shrubland on ridge top, bordered by stands of
pine; dominant shrubs gray dogwood (Comus racemosa), smooth sumac (Rhus glabra),
blackberry (Rhus allegheniensis); relatively dense herbaceous cover of prairie grasses and
forbs
Environmental conditions: overnight low temperatures were only 16-21°C; sky mostly
clear during the trapping session; first quarter moon
Trapping success: 51.1%
This site had the highest trapping success of all sites sampled during this survey. Thirty-
three individuals representing four species were captured (Table A12). The most common
species was the white-footed mouse, with a relative abundance of 26.7. Eleven male and
13 female white-footed mice were caught All the males had abdominal testes, but captures
included two pregnant females, five post-lactating females, and three juveniles. The prairie
vole (Microtus ochrogaster) had the second highest relative abundance (5.5) at this site.
The five individuals were two males (one a juvenile) and three females (two post-lactating).
Table A12. Small mammal trapping results for Shrubland: Irish Hollow (S2) site in
Jo Daviess County, 21-23 September 1994
Species No. captures No. individuals ReL Abundance
Blarina brevicauda 3 3 3.3
Peromyscus leucopus 35 24 26.7
Microtus ochrogaster 7 5 5.5
Zapus hudsonius 1 1 F 1.1
Hill p1aia : Simmons Mund (flP.L T.27N, R.5E, Sec. 6, Kent 7.5' quadrangle, Figure 9)
Dates: nights of 12-14 October 1994
Number of trap-nights: 72
Site description: dry upland prairie on top of mound; scattered shrubs, especially smooth
sumac (Rhus glabra) and small trees; trees on sides of mound
7-48
Environmental conditions: low temperatures overnight approximately 2-4°C, with frost
on the first night; sky clear on the first night, partly cloudy on the second, and overcast on
the third; first quarter moon
Trapping success: 37.5%
Twenty-two individuals representing three species were trapped at this site (Table A13).
The white-footed mouse was the most common species, with a relative abundance of 18.1.
There was a skewed sex ratio among the thirteen individuals that were captured - ten males
and only three females. None of the white-footed mice was reproductively active, but fivejuveniles were caught. Six meadow voles (three males, three females) were captured, for a
relative abundance of 8.3. Two of the female meadow voles had lactated recently.
Table A13. Small mammal trapping results for Hill prairie: Simmons Mound (HP1) site in
Jo Daviess County, 12-14 October 1994
Species No. captures No. individuals ReL Abundance
Blarina brevicauda 3 3 4.2
Peromyscus leucopus 17 13 18.1
Microtus pennsylvanicus 7 6 8.3
Hill praiie: •Galena River (HEM, T.28N, R. 1E, Sec. 9, Galena 7.5' quadrangle, Figure 6)
Dates: nights of 13-15 September 1994
Number of trap-nights: 120
Site description: dry dolomite prairie on ridge top; numerous eastern redcedars
(Juniperus virginiana); patches of exposed rock
Environmental conditions: overnight low temperatures only 16-21°C; sky mostly clear
during the trapping session; first quarter moon
Trapping success: 29.2%
Only two species were captured at this site (Table A 14). The more common species was
the white-footed mouse, with a relative abundance of 10.0. Twelve individuals (eight
males, four females) were caught, including two post-lactating females and two juveniles.
The prairie vole, a typical inhabitant of dry grasslands, was also relatively common
(relative abundance 6.7). The eight individuals of this species (four males, four females)
included one pregnant female and two juveniles.
Table A14. Small mammal trapping results for Hill prairie: Galena River (HP2) site in
Jo Daviess County, 13-15 September 1994
Species No. captures No. individuals ReL Abundance
Peromyscus leucopus 22 12 10.0
Microtus ochrogaster 13 8 6.7
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Hill rairie: Irish Hollow (HP T.27N, R. 1E, Sec. 2, Hanover 7.5' quadrangle, Figure 7)
Dates: nights of 21-23 September 1994
Number of trap-nights: 120
Site description: dry upland prairie on ridge top; scattered shrubs and small trees
Environmental conditions: overnight low temperatures only 16-21C; sky mostly clear
during the trapping session; first quarter moon
Trapping success: 28.3%
Twenty-five individuals representing four species were trapped at this site (Table A15).
The white-footed mouse was the most common species, with a relative abundance of 10.8.
Six male and seven female white-footed mice were caught; these individuals included two
pregnant females, three females that had lactated recently, and six juveniles. Nine northern
short-tailed shrews (relative abundance 7.5) were captured, more than at any other trapping
site. One pregnant prairie vole was caught, as were two young voles that appeared to be
meadow voles.
Table A15. Small mammal trapping results for Hill prairie: Irish Hollow (HP3) site in
Jo Daviess County, 21-23 September 1994
Species No. captures No. individuals ReL Abundance
Blarina brevicauda 10 9 7.5
Peromyscus leucopus 18 13 10.8
Microtus ochrogaster 2 1 F 0.8
Microtus pennsylvanicus 4 2 M/F 1.7
